cooled reaction mixture was placed in a 10.000 MWCO dialysis tube and extensively dialyzed against deionized water for three days. The solution was lyophilized to afford depolymerized pullulan as colorless solid (3.0 g, 75% recovery, M n,app,SEC = 14000 g mol -1 , pullulan standard in acetate with 20% MeOH, Ð = 1.8 )
Alkyne functionalization of pullulan: Alkyne terminated pullulan was synthesized according to a derived procedure reported by Schatz et. al. 2 In a dry, argon purged 100 mL round bottom Schlenk flask pullulan (1.5 g, 0.144 mmol, 1.0 eq.) was dissolved in acetate buffer solution (50 mL, 50 mM). Propargyl amine (0.92 mL, 14.4 mmol, 100.0 eq.) was added and the flask was immersed into a pre-heated oil bath at 50 °C. Sodium cyanoborohydride (0.226 g, 3.6 mmol, 25.0 eq.) was added and the mixture was stirred for 96 hours with a repeated daily addition of sodium cyanoborohydride of 0.226 g (3.6 mmol, 25.0 eq.). The reaction mixture was intensively dialyzed against deionized water (SpectraPor 3.5 kD MWCO tube) for three days and lyophilized to afford alkyne terminated pullulan (1.25 g, 83% recovery, M n,app,SEC = 16000 g mol -1 , pullulan standard in acetate with 20% MeOH, Ð = 1.8). The full conversion was confirmed by the disappearance of the anomeric proton signals of the reducing group in the 1 H-NMR spectrum (400 MHz, DMSO-d 6 , 6.67 ppm and 6.32 ppm). 
Synthesis of azide functionalized RAFT chain transfer agent 2 dodecylthiocarbonylthio-

2-methylpropanoic acid 3'-azido propyl ester
3-Azido-1-propanol: 3 Sodium azide (2.3 g, 35.4 mmol 1.5 eq.) was placed in a 100 mL round bottom flask and dissolved in a mixture of acetone (36 mL) and deionized water (6.0 mL). 3-Bromo-1-propanol (1.96 mL, 22.4 mmol, 1.0 eq.) was added. The mixture was refluxed for 18 h. 3 In a dry, argon purged eq.) was dissolved in dry DCM (40 mL). 3-Azidopropanol (1.73 g, 17.14 mmol, 2.5 eq.) and DMAP (0.34 g, 2.74 mmol, 0.4 eq.) was added and the stirred reaction mixture was cooled to 0 °C. A solution of DCC (2.82 g, 13.71 mmol, 2.0 eq.) in dry DCM (18 mL) was added drop wise to the cooled solution and stirred for an additional hour at 0 °C. The reaction mixture was allowed to warm to ambient temperature and stirred overnight. A precipitate was filtered off and the solvent was removed under reduced pressure. The crude product was purified by column chromatography on silica gel (EtOAc/ Hexane = 1:20, R f = 0.58) to afford dodecylthiocarbonylthio-2-methylpropanoic acid 3'-azido propyl ester (3.19 g, 70% yield, 7.13 mmol) as yellow oil.
Dodecylthiocarbonylthio-2-methylpropanoic acid 3'-azidopropylester:
Synthesis of PDMA. 4 In a dry argon purged 25 mL Schlenk tube, DMA (2.25 g, 22.7 mmol, 227.0 eq.) was dissolved in DMF (5.6 mL). Dodecylthiocarbonylthio-2-methylpropanoic acid 3'-azidopropylester (40.8 mg, 0.1 mmol, 1.0 eq.) and AIBN (3.0 mg, 0.018 mmol, 0.2 eq.) were added and the tube was sealed. The flask was degassed by four freeze-pump-thaw cycles and introduced into an oil bath at 60 °C. The reaction mixture was stirred for six hours. 
Synthesis of Rhodamine B labelled PDMA-N 3
In a dry, argon purged 25 mL Schlenk flask PDMA-N 3 (0.1 mg, 0.006 mmol, 1 eq.) was dissolved in dry DMSO (7 mL). Hexylamine (0.002 mL, 0.015 mmol, 2.5 eq.) was added and the reaction mixture was stirred overnight at 50 °C. The mixture was cooled to room temperature and Rhodamine B ITC (0.013 g, 0.024 mmol, 4 eq.) was added. The reaction mixture was stirred overnight at 50 °C, cooled to room temperature, diluted with deionized water and dialyzed against deionized water for four days. The solution was lyophilized to afford Rhodamine B labelled PDMA-N 3 (63.0 mg, 63% recovery) as purple powder.
Synthesis of azidomethyl polystyrene resin
In a dry, argon purged 100 mL round bottom Schlenk tube chloromethyl polystyrene resin (10.0 g, 24 mmol, 1.0 eq.) was dissolved in dry DMSO (50 mL). Sodium iodide (10.8 g, 72 mmol, 3.0 eq.) and sodium azide (15.6 g, 240 mmol, 10.0 eq.) were added and the reaction mixture was moderately stirred for 48 hours at 80 °C. The afforded resin was filtered over a glass frit (pore size 3) and alternately washed with DCM (6 x 30 mL) and MeOH (6 x 30 mL). The purified resin was finally washed with diethyl ether (30 mL) and dried under vacuum to afford azidomethyl polystyrene resin (9.25 g, 22.2 mmol, 93% recovery) as a white solid. FT-IR (ṽ cm 
SLS measurements of block copolymers
In order to determine the radius of gyration (R g ) of Pull-b-PDMA and Pull-b-PEA, static light scattering experiments were conducted with concentration rows of 10 mg mL -1 , 5 mg mL -1 , 2.5 mg mL -1 , 1.25 mg mL -1 and 0.63 mg mL -1 . The data obtained from the light scattering experiments at scattering angles between 30° and 150° were plotted via a Guinier plot. The calculated values are shown in Table S3 for Pull-b-PDMA and Table S4 Table S2 . DLS summary of synthesized block copolymers. showing that no aggregates were removed by using 0.45 µm CA filters. 
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